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It is the intent of this paper to review the Acquisition 
Management SysternVProgram Management concepts of the major Armed 
Services comprising the Department of Defense (OOD) , Anny, Navy · 
and the Air Force, and the System Management process associated 
with System Acquisition. As such, this paper reviews highlights 
of the DOD Program Management Acquisition Management Systems. 
The study is closely related to the writer's position at 
Naval Training Equipment Center. Being a OOD employee and 
operating in a technical environment, specifically in a position 
of employing the Program Management concept to in-house major 
tasks the need for more fully understanding and employing the 
concepts of Government Programs Management was clearly dictated. 
At the offset this approach seemed reasonable; however, 
as the research .matured via an intensive literary search a 
dichothorny in the acquisition System Management process was 
uncovered. It was also discovered that Government guidelines are 
nndergoing considerable changes, and it became necessary to 
expend a considerable effort to obtain copies of the applicable 
material. Research of available reference material was limited 
to that applicable to Weapon System Acquisition in the pre David 
Packard era and post David Packard era. 
Each of the technical management concepts of the Armed 
Services was reviewed and a smmnary of each prepared such that a 
comparative analysis of the three methods could be conducted. 
The research material was obtained with the assistance of -- -
V1 
the Navy Technical Library and through purchase of the material 
from the U. S. Govermnent Printing Office. Every effort has been 
made to obtain copies of all documents referenced in the Matrix · 
of Major Subsystems and applicable documents of the Department 
of Defense Acquisition System. These documents are available 





Research has revealed that the evolution process for program 
management in essence can be traced to the Air Force dating back · 
to the days of the Signal Corps and concluding with the establish-
ment of the Air Force Systems Command1 . The Anny and the Navy 
have followed suit with the Anny gaining grotmd by placing strong 
emphasis on System Acquisition through the employment of Program 
Management teclmiques. 
Throughout the years there are many contemporary indications 
of changes in the process of Weapon System Acquisition within the 
Department of Defense (OOD) , and rightfully so. Staggering over= 
nms in procurement, exemplified a few years ago by the CSA 
Aircraft program, have focused critical attention on management 
procurement process both in Congress and industry. Several 
acquisition programs have resulted in cost overruns far beyond 
initial expectations and a considerable amount of the hardware 
tends towards under achievement when compared with early promise. 
As such the administration that entered office in 1969 was deter-
mined to improve many of the Department of Defense (OOD) System 
Acquisition practices. A fundamental Department of Defense policy 
was adopted that acquisition of Major Weapon Systems will be 
directed by responsible managers under the concept of program 
2 management . 
Policy applicable to the System Acquisition process is 
governed by the_.Office of the Secretary of Defense (OSD). Guide-
lines for the acquisition of Weapon Systems or equipment are 
released in the form of Defense Department Directives (DODD) to 
the three major services; Army, Navy, Air Force. In turn, 
Secretaries of the major Services release instructions or 
regulations to their respective Services. 
In the past procedures were of a rigid nature; however, 
with the arrival the The Honorable David Packard as the Deputy 
Secretary of Defense, more flexible guidelines were established 
and, at the same time, a high degree of standardization was 
being introduced. Evidence of this standardization among the 
three services is plainly visible in the Program Matrix contained 
in Appendix A3 . This is indicative of a more standardized system 
acquisition concept, and the removal of the individuality 
previously enjoyed by OOD components. A perusal of Appendix A 
will reveal a trend toward the use of M[litary Standards or Joint 
Connnand Manuals. 
Further evidence of standardization in the acquisition 
process is contained in a Draft prepared for the Joint Army 
:Material Connnand (AM:), Naval Material Connnand (m£), Air Force 
Systems Command and Air Force Logistics Command recommendations 
and/or possible acceptance, entitled "Authorized Acquisition 
4 
Management Systems" dated 15 October 1973 . 
2 
3 
As stated earlier there is a hierarChy of the policy and 
instruction flow, begirming with policy direction from OOD through 
the Secretaries -and concluding with the Logistics Commands of 
the major Services. Figure 1 lists the documents applicable to 
System Acquisition from the Department of Defense down to the 








































































































































































































































































OOD ACQUISITION SYSTEM 
System Acquisition policy and concept, tmder Deputy 
Secretary of Defense, The Honorable David Packard, was drastically 
revised by the issuance of OODD 5000.1, titled "Acquisition of 
Major Defense Systems" on July 13, 1971. Previously each major 
Command basically established its own guidelines. The issuance 
of Directive 5000.1 tended to standardize the Acquisition System 
procedure throughout OOD by setting concepts and policies for all 
OOD components . The following are excerpts from OODD 5000 .1 
pertaining to policy and concept to be applied to the Acquisition 
System. 
Mbde of Operation - Successful development, 
production and deployment of major defense 
systems are primarily dependent upon com-
petent people, rational priorities and 
clearly defined responsibilities. 
Responsibility and authority for the 
acquisition of major defense systems 
shall be decentralized to the max~ 
practicable extent consisten with the 
urgency and importance of each program. 
The development and production of a major 
defense system shall be managed by a single 
individual (program manager) who shall have 
a charter which provides sufficient authority 
to accomplish recognized program objectives. 
The importance attributed to Program Management concept is 
readily seen in the following statement. 
Layers of authority between the program 
manager and his Component Head shall be 
mini.nrum. For programs involving two or 
more Components, the Component having dominant 
inte!~St shall designate the program manager, 
and his charter shall be approved by the 
cognizant official within OSD. The assign-
ment and tenure of program managers shall be 
a matter of concern to -DOD Component Heads 
and shall reflect career incentives designed 
to attract, retain and reward competent personnel. 
6 
The Deputy Secretary of Defense realized that all programs or 
Weapon Systems are not alike and therefore cannot always be 
conducted in a like manner, as evidenced by the conduct of 
program statement. 
Conduct of Program - Because every program 
is different, successful program conduct 
requires that sotmd judgment be applied in 
using the management principles of this 
Directive. Underlying specific defense system 
developments is the need for a strong and 
usable teclmology base. This base will be 
maintained by conducting research and advanced 
technology effort independent of specific defense 
. systems development. Advanced technology effort 
includes prototyping, preferably using small, 
efficient design teams and a mini.nrum amount of 
documentation. The cost objective is to obtain 
significant advances in technology at rnini.nrum 
cost. 
To ensure that the Program Management Office (PMO) and hence 
the Program Manager/System Manager5 has the necessary authority 
coupled with the responsibility to accomplish the task as 
delineated in the charter, the Program Manager is granted 
centralized management authority over all of the technical and 
business aspects of the program. Basically the implementing 
Component of DOD will designate the Program Manager for the specific 
7 
rogram and therefore the PMO is several echelons removed from 
the Secretary of Defense. However, the Program Manager is 
empowered with _ ~ direct line of communication to the higher eChelon 
Conunands. A typical channel network6 is shown in Figure 2. 
The purpose or concept of Program Management or Project 
Management7 is to provide centralized management authority over · 
all of the teclmical and business aspects of a program. The 
essence of the· Program Manager's role is to be the agent of the OOD 
component in the management of the System Acquisition process, to 
focus the authority and responsibility of the OOD component for 
nmning the program. 
With the issuance of DODD 5000.1, the acquisition system, 
as stated earlier was in essence standardized in relation to 
concept and policy throughout OOD components. Previously each 
component, in essence, issued its own policy and concept thereby 
controlling the structure of the acquisition system and applicable 
top management program documents. 
The top level document is the Development Concept Paper (DCP) 
and its own policy and concept thereby controlling the structure 
of the acquisition system and applicable top management program 
documents. ' 
The top level document is the Development Concept Paper 
(DCP) and its use is binding on all DOD components. The DCP is 
a coordinated management document which serves as: 
a. The vehicle for major program decisions 
by the Secretary of Defense; 
8 
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Fig. 2. TypicRl Ch~nnPl of Communication 
. . 
b. ·The record of basic program infonnation, 
decision rationale, and review thresholds; 
and 
c. Th~ instrument to effect implementation of 
these decisions. 
9 
When approved by the Secretary of Defense, it serves as 
authority to proceed with a particular phase of the Acquisition 
cycle. The OCP is nonnally prepared by the implementing agency. 
The acquisition cycle basically consists of four phases. 
However, it is possible to either separate or combine the 
Production and Deployment Phases. For purposes of clarity the 
Production and Deployment phases have been separated. The Secretary 
of Defense makes the three key system decisions, the program. 
ratification and production decisions, by choosing among the 
laternates proposed in the Development Concept Paper. Figure 3, 
"Major Step~ in ]X>D Acquisition Management ~yst:ems•·, details the 
key decision points affecting program go-ahead. Highlights of 
the phases are contained below8. 
a. CONCEPWAL PHASE. The initial period when 
the teChriical, military, and economic 
bases for acquisition programs are established 
through comprehensive studies and experimental 
hardware development and evaluation. The 
outputs are alternative concepts and their 
characteristics (estimated operational, schedule, 
procurement, costs, and support parameters) 
which serve as inputs to the Development Concept 
Paper (DCP) on major systems. 
b. VALIDATION PHASE. The period when major program 
characteristics are refined through extensive 
study and analyses, hardware development, test, 
and evaluations. The objective is to valid~te 
the choice of alternatives and to provide the 
basis for determining Whether or not to 
proceed into Full-Scale Development. 
c. FULL-SCALE DEVELOPMENT PHASE. The period 
_When the system/equipment and the principal 
items necessary for its support are designed, 
fabricated, tested, and evaluated. The 
intended output is, as a minimum, a pre-
production system Which closely approximates 
the final product, the documentation necessary 
to enter the production phase, and the test 
results which demonstrate that the production 
product will meet stated requirements. 
d. PRODUCTION PHASE. The period from production 
approval until the last system/equipment is 
delivered and accepted. The objective is to 
efficiently produce and deliver effective and 
supportable systems to the operating units. 
It inlcudes the production and deployment of 
all principal and support equipment. 
e. DEPLOYMENf PHASE. The period beginning with 
the user's acceptance of the first operational 
unit and extending until the system is phased 
out of the inventory. It overlaps the 
production phase. 
10 
All services have issued new instructions pertaining to the 
Acquisition System, tenninology and type of documents to be employed. 
The important applicable doclUllents as used by the OOD components 
are shown in Table 1. 
TABLE 1. 
ARMY NAVY AIR FORCE 
Development Concept Development Concept Development Concept 
Paper Paper Paper 
Letter of Agreement Technical Develop- Program Management 
ment Plan Directive 


































































































































































































































































































































































































































































































































































































































































































Of significance is the requirement for the application of 
Work Breakdown Structure. Cost elements as well as technical 





The concept of Program Management evolved as a means of 
expediting the ordinary way of doing business since it was not 
adequate for the task of managing the acquisition of complex 
Weapon Systems . Extra -ordinary Management, better known as 
Program Oriented Management is essential if all the aspects of the 
program are to be handled correctly and expeditiously. 
Policies have been set down by the Office of the Secretary 
of Defense (OSD) which complement the policies requiring Program 
:Management. There is no one set of rules or fonnulae for program 
management. Each program requires a peculiar set of methods, 
techniques and systems for successful conclusion. In essence, the 
Program Management concept encourages the adoption of standard 
techniques to the peculiar requirements of the program; and, 
Nrrlitary Program Managers should be free to exercise judgment and 
flexibility. 
Program :Management consists of the employment of the various 
management functions: cost, administration, time and money, 
resource allocations, and engineering. One cannot separate cost 
and time from technical performance, for given enough time and 
financial support there are scarcely any problems of technical 
performance. It is said that problems of technical performance are 
14 
the least of the Program Manager's worries. In Engineering 
Optimism - nothing is impossible for talented designers and 
developers . Optimism is an essential ingredient of ht.nnan progress . 
However, optimism leads to unrealistic figures or estimates of 
job completion. To combat over optimism in engineering the 
Program Manager must exercise technical control and strive for 
balance between time, cost and technical perfonnance. An interest-
ing discussion concerning Engineering Optimism may be found 
in "Introduction to Military Program ~fanagement"9 . 
Basically all three Departments of Defense components employ 
a similar organization of the establishment of the Program 
Manager's Office; the basic difference is mainly in terminology 
employed. Organization breakdown is along ftmctional lines. For 
a comparative analysis of organizational structure it must be 
pointed out in the Air Force, according to AFSCM 375-5 the title 
of System Management is emp~oyed in lieu of Program Management as 
utilized in the Army and Navy. 
When comparing guidelines issued by the various Armed 
Services there is a considerable disparagement in the amount and 
type of guidance material. In the past, the Air Force has always 
been in the forefront when it came to issuing clean concise 
guidelines and guide Manuals such as the Series 37 5 Program 
Management Manuals . However, there seems to be a reversal; the 
documents are still clear and concise but the guide manuals are 
russmg. The Army, on the other hand, has issued extensive guide 
15 
manuals for Project Management. The Army set of manuals10 is very 
comprehensive and applicable to all phases of the program concept. 
The Navy, upon is_?uance of Secretary of the Navy Instruction 
5000.1 dated 13 March 1972, prepared a coordinated guide titled 
"Department of the Navy RDT&E Management Guide"11 . A1 though this 
guide does not basically pertain to Program Management it does 
spell out the principles of Program Management applicable to the 
acquisition process, however, its primary concern is with Research 
and Development level. This manual is very comprehensive and 
contains the necessary infonnation such as Organization, Planning, 
Budgeting, Test & Evaluation and a substantial list of references. 
The Anny Program Management has considerable support from 
the Department of the Anny level as attested to by the statement: 
"It is mandatory that Project Management will be 
used for all programs designated as major by 
Headquarters, Department of the Army.'' 
In addition, Military Project Manager position assignments 
are recognized as Command Tours12 . This is in wide variance with 
the Air Force and Navy, no where is there a mention of Comnand Tour. 
In fact, there is a fine paper in the Naval Institute Proceedings , 
Jan 7213 concerning this very point. 
One of the main points of difference is the designation of 
a Technical Program Manager with authority for engineering manage-
ment. As such, nnder the program management concept outlined in 
APR 800-2 all of the engineering functions are integrated into the 
main stream engineering effort in such a way that the influence of 
each function upon the development of a complete and sufficient 
system is fully considered. 
16 
In a compgrison of project management concepts and 
organizational structure, a teChnical management division is always 
present in both the Anny and Air Force structure. However, as yet 
it is not possible to discern the organizational structure employed 
by the Navy. It is somewhat surprising in that SECNAVINST 5000.1, 
enclosure 3, Department of the Navy, Policy and Relationships on 
responsibilities is a comprehensive document. The Department of 
the Navy RUf&E Management Guide dated 1 July 1972, is the only 





The Department of Defense (OOD) has long recognized the need 
for a methodical, analytical approaCh to the technical development 
of . total Systems. This approach is tenned Systems Engineering. 
The definition best describing System Engineering is taken from 
"System Engineering Summary" 1M 38-76014 . 
System Engineering is the selective application 
of Scientific, Engineering, and Management 
Techniques to: 
1. Transform an operational need into a description 
of a system configuration which best satisfies 
the operational need according to the system 
measure of effectiveness. 
2. Integrate related technical parameters and 
assure cornpatability of all physical, functional, 
and technical programs interfaces in a manner 
wl1ich optimize the total system definition and 
design. 
3. Integrate the efforts of all.engineering 
disciplines and specialties into the total 
engineering effort. 
In essence, System Engineering is the bridge between analysis 
and design and as such it is concerned with translating the 
performance objectives of a selected system approach into design 
criteria for the individual elements that will comprise the system. 
Program Managers have recognized the need for improvement in 
teChnical and managerial areas to ensure consideration of: 
1. Interfaces relationships among systems, 
equipment, computer programs and logistics. 
2. Trade-off and risk analysis applicable to 
allocation of r~sources, alternative design 
approaches and conflicting design objectives. 
18 
3. Weighted consideration given to maintainability, 
reliability, supportability, safety, compatability 
with interfacing systems and computer programs. 
4. Reduction in cost growth, assured cost controls 
and avoidance of overruns in cost estimates. 
To implement the System Engineering concept resulting from 
the increased need for improved technical management and the 
alleviation of the aforementioned problem areas DOD has included 
in the acquisition process the System Engineering concept. In 
turn, each major component of DOD has established its own guide-
lines. Table 2 is a listing of Manuals and documentation 
pertaining to the implementation and use of the System Engineering 














All components of DOD employ a fonn of System Engineering 
principles. However, the guidelines vary depending on the Service. 
19 
Basically the acquisition system is broken down into four 
major phases; Conceptual, Validation, Full Scale Development and 
Productionally_. _This breakdown is established by OODD 5000.1 and, 
as such, is followed by all components of OOD. Therefore, the 
system engineering concept follows and is geared to the four 
acquisition phases. A master document for the implementation of · 
System Engineering is the System Engineering Management Plan. (SFMP) 
The SEMP is prepared by implementing services and is geared to the 
acquisition cycle commencing with the conceptual phase and 
concluding with the completion of full scale development. Figure 3 
is an outline of the System Engineering Management Plan. Since the 
SEMP is a plan based on the principles of management it is 
functionally separated into three parts. Part 1 is applicable 
to the teChnical management, Part 2 involves the four step process 
consisting of function analysis, Synthesis, Evaluation and Decision 
and Description. The third and last part pertains to specific 
engineering disciplines and related support functions required for 
or by the system. 
The System Engineering Process is explained in detail in 
the manual titled ''A Guide to System Engineering'', dated November, 
1973. 
The objectives of the System Engineering process as presented 
in the Guide Manual and condensed are : 
1. To assure that the engineering effort is 
fully integrated. 
20 
SYSTEM ENGINEERING MANAGEMENT PLAN (SEMP) 





























































Others as Required 
Fig. 4 . Components of the System Engineering Management Plan 
2. To assure that the definition and design 
of the system or system itern5 are conducted 
on a total system basis. 
3. ToJProvide the means to establish and control 
the Work Breakdown Structure throughout the 
life of the System. 
4. To provide a means of evaluation of changes 
which will reflect consideration of the 
effect of change on the overall system 
performance. . 
5. To provide a means of documenting major 
technical decisions made during the course of 
the program. 
6. To assure compatability of all interfaces within 
the system, including the necessary supporting 
equipment and facilities. 
7. To measure and judge technical performance. 
The following factors should be considered in the 
implementation of System Engineering. 
The system engineering program requires the under-
standing and unqualified support of senior manage-
ment and higher authority. This support needs to 
be offered with the awareness that the system 
engineering method might largely supplant older, 
more familiar ways. In some instances, only an 
adjustment in format may be required; in others, 
there may be major procedural impacts. 
Concepts of implementation which are not well-
founded will be expensive and ineffective. The 
implementors of system engineering must have 
diversified backgrounds of engineering experience 
and an understanding of the relationship of the 
engineering speciality programs to the design 
process. 
There is a substantial problem of education and 
training. While true expertise in implementing 
system engineering can only be gained by experience, 
formal training of personnel is essential to 
establish a base of understanding prior to 
21 
implementation of system engineering on 
a project. 
22 
The System Engineering process is a network of actions with 
very close interrelationships. The actions are grouped into four 
steps: (a) Function Analysis, (b) Synthesis, (c) Evaluation 
and (d) Description. 
System Engineering Management is one of the major ftmctions of 
project management. It is closely related to configuration manage-
ment, Integrated Logistics Support, and Cost/Schedule Planning. 
There are several levels of System Engineering Management ranging 
from top level management to the most detailed level of performance 
and design requirements. 
The levels of System Engineering Management responsibilities 
for any specific project are defined by the contract Work Breakdown 
Structure (WBS) and contract work statements. The system 
engineering process must be tailored or modified for application 
to projects that are depicted in the model. 
A word of caution in applying System Engineering to specific 
projects is that primary consideration should be the benefits to 
be expected in tenns of cost. The cost of System Engineering and 
its management should be considered relative to their potential 
payoff to the system and the project. Neither the depth nor the 




SYSTEM ENGINEERING Sl.MiARY 
Research has revealed that all of the Armed Services utilize 
the System Engineering process. The Air Force and Navy System 
Engineering policy concepts are controlled by MITL-STD-499(A). 
Whereas, the Anny utilizes 1M 38-760-1 titled "System Engineering 
Guide". · This manual is almost a duplicate of the Air Force's 
AFSCM 375-5 titled "Systems Engineering". In essence all three 
services utilize the same Systems Engineering concepts and 
controlling documents, since MITL-STD-499(A) contains in outline 
form all the information found in AFSCM 375-5 and TM-38-760-1. 
Apparently this standardization resulted from the issuance of the 
System Engineering Standards Manual. It DRlSt be pointed out that 
AFSCM 37 5-5 does not appear to be applicable. Research has 
revealed that this series of manuals is basically out of print and 
have either been rescinded or are no longer applicable. In similar 
manner the Navy, to support its System Engineering process has a 
M[litary Standardization Handbook15 titled "Design Disclosure for 
Systems and Equipment". This manual is not binding on the Navy's 
Systems Engineering process and, as such, the concept and principles 
are available for use at the discretion of the implementing 
Commands. 
Of major significance is the inclusion of Contract Work 
24 
Breakdown Structure (CWBS) and work breakdown elements requirements. 
The Army's Project Management System always realied heavily on the 
Work Breakdown ~txucture concept and applied its principles down 
and into Systems Engineering. Now all the services nrust abide by 
the WBS elements. All elements of the CWBS and associated technical 
tasks shall be identified and controlled. In conclusion, it can · 
safely be stated that standardization has entered the Armed Services 
System Engineering process. 
·The ensuing next three sections will stDilillarize the System 
Engineering Management Policies and Guidelines as employed by the 
three Armed Services. 
25 
VI. 
ARMY SYSTEM ENGINEERING 
The Army's System Engineering Management procedures are based 
on Army Material Regulation 70-52 dated 7 Oct 1970, "A Guide to 
Systems Engineering" and TeChnical Manual 38-760-1 dated November, 
1973. 
The initiating document for Army System Acquisition is Army 
Regulation 1000-1 dated 5 November 1974. This document set policy 
for Systems Acquisition Whereas AMCR 70-52 prescribes objectives, 
policy, responsibility and procedures applicable to Systems 
Eiigineering, while 1M 38-760-1 will constitute guidance for System 
Engineering performed on an in-house basis. 
The basis of the Army's System Engineering Management (SEM) 
1s the System Engineering Management Plan (SEMP) and as such is 
prepared by eaCh development/production agency and by each con-
tractor whose statement of work calls for System Engineering. The 
SEMP is a concise top level management plan for the integration of 
all system activities. The level of detail presented in SEMP 
should be appropriate to system life cycle status and degree of 
system complexity. Use of the SEMP as a management tool must be 
Emphasized. 
The SEMP defines and describes the System Engineering 
process and procedures, the type and degree of System Engineering 
\ 
26 
Management and the integration of related engineering programs to 
be applied to a specific process. 
The SEMP is developed through consideration of Systems 
Engineering Management requirements, the System Engineering process 
itself and associated specialties. 
The System Engineering Management requirements include: 
1. Mission Requirements/Constraints 
2. Responsibility/Authority 
3. Resource Allocation 
4. Procedures 
5. Documentation/Fonnat 
6. Design Reviews 
7. Interdisciplinary Integration 
8. Engineering Decision Process 
9. Program Assurance 
10. Change Control 
11. Work Breakdown Structure 
12. Training 
13. Teclmical Perfonnance Measurements 
14 . Tailoring 
15. Milestones/Schedules 
The System Engineering process includes: 
1. Ftmctional Analysis 
2. Synthesis of Conceptual System 
3. Evaluation and Decision 
4. Description of System Elements 





4. Activities to be managed 
5. Management controls 
6. Interfaces 
7. Data 
8 . Reporting 
27 
The methods employed for System Engineering Management 
Control include (a) Design Reviews, (b) Technical Program Reviews 
and (c) Technical _Perfonnance Measurements and rely heavily on the 
product elements of the Work Breakdown Structure. Design reviews 
include, but are not necessarily limited to the following: 
(a) Statement of requirements and/or allocated 
requirements. 
(b) Design synthesis and evidence of meeting 
the requirements. 
(c) Drawings, schema tic diagrams, models, and 
other data. 
(d) Development and qualification testing 
progress and data. 
(e) Cost and schedule status, as reflected, or 
cost and schedule measurements fQr all tasks 
contributing to completion of the design phase. 
(f) Problem analyses, anticipated changes, and 
corrective action plans for deficiencies. 
The Technical Program Reviews are concerned with task elements 
of the WBS and, as such, may be scheduled to coincide with design 
reviews on TPM for corresponding product elements of the WBS. 
TeChnical Performance Measurements (~ are concerned with 
the essential perfonnance parameters of the current design of the 
WBS product elements. The Technical Perfonnance Measurements are 
initiated during the validation phase after the design-to require-
ments of the product element have been defined and continue 
through full scale development and into production and deployment 
whenever design and development are being carried out for product 
improvement. 
28 
The breakdown applicable to System Engineering as mentioned 
before is (a) Functional Analysis, (b) Synthesis, (c) Evaluation 
and Decision and- fd) Description. The ftmctional areas are divided 
into five categories comprising (a) Operations, (b) Logistics 
Support, (c) Test, (d) Production and finally (e) Deployment. System 
elements are also broken down into five categories, (a) Equipment, 
(b) Personnel, (c) Facilities, (d) Computer Programs and (e) 
Procedural Data. 
The basic analytical tools are: 
(a) Functional Flow Block Diagram (FFBD) 
(b) Requirements Allocation Sheet (RAS) 
(c) Time Line Sheets (TLS) 
(d) Concept Description Sheet (CDS) 
(e) Schematic Block Diagram (SBD) 
(f) Trade Study Report (TSR) 
(g) Design Sheet (DS) 
(h) Facility Interface Sheet (FIS) 
The initial step in this process is the formulation of a 
functional description of the system. The main building · block is 
the Functional Flow Block Diagram. The FFBD is developed for the 
primary purpose of structuring system requirements in functional 
terms. The emphasis being on accuracy and completeness rather 
than fonna t. 
Layout of the FFBD must follow a certain set of basic rules: 
1. Level designation and scope notes 
2 • Function numbering 
3. Function Block 
4. Flow connections 
5. Flow direction 
6. Summing gates 
7. GO/NO-GO paths 
8. Numbering procedures for changes to FFBD 
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9. Abbreviations, notes and leader notes 
10. Title Block 
11. Revision Block 
12. Detail reference 
Two addit1onal major supporting documents are the End Item 
Maintenance Sheet (ElMS) and the Test Requirement Sheet (TRS). 
The EIMS is a special purpose fonn which may be used to 
identify maintenance function requirements on a specific 
configuration item subassembly and component basis, whereas the TRS 
serves several purposes: 
a. Identifies requirements called out in the 
System Design Sheet which must be demonstrated 
and/or verified. 
b. Serves as a check for management to ensure 
provisions for verification have been made. 
c. Provides for test identification of functions. 
Through repi ti tion the TRS can be indentured to the level 
desired such as end item, assembly, sub-assembly, or component. 
The System Engineering Management process employed by the 
U. S . .Anny relies heavily on the concept of Work Breakdown 
Structure. Both for technical perfonnance and cost acconnting. 
The Work Breakdown elements for teChnical performance measurements 
are selected from the Contract WBS. The TPM elements are primarily 
product oriented and as such must possess the ability of being 
measured and must contribute significantly to the technical 
performance of the total system. 
The purpose of the major SEMP documents are as follows: 
Functional Flow Block Diagram: Developed for 
the primary purpose of system requirements in 
functional terms. 
Requir~ments Allocation Sheets (RAS): Doctnnent 
the performance requirements for each function 
or group of functions depicted in the FFBD. 
Time Line Sheets : To support the development of 
design requirements for operation, test and 
maintenance ftmctions. Identify the time critical 
functions. 
Conce~t Descri{ltion Sheet (CDS) : The purpose of 
this ocument 1s to signal the designer that he 
should stop at a point in the system engineering 
process and create a gross level process. 
Schema tic Block Diagrams : The purpose of Schema tic 
Block Diagrams is to be used as a basis for 
assembling ftmction performance requirements and 
criteria as established and documented in the 
requirement allocation sheet into an integrated 
set of design requirements. 
Trade-Off Study Report: Trade-Off Study Reports 
provide a systematic assessment of risks coupled 
with consideration of alternative problem solutions. 
Desi&I} Sheet: Design Sheets are prepared so as to 
ident1fy high risk technical areas and are prepared 
for each configuration item. 
Facilit Interface Sheets FIS : These sheets are 
use or reco~ 1ng ac1l1ty es1gn requirements 
imposed by operation, logistics support, test, 
production and deployment equipment. 
Objective of Conceptual Phase: 
a. Examine military, economic and technical 
base for a major development program and 
the alternate systems. 
b. To select the preferred system. 
c. Determine whether it is sufficiently attractive 
to warrant going into the next development phase. 
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Validation Phase: 
a. The ultimate goal of validation is achieveable 
perfonnance specifications. 
-
b. Precisely define the relationships between and 
the responsibilities of all parties to the 
contract. 
c. Verify technical approaches . 
d. Establish firm and realistic schedules and 
cost estimates for engineering development. 
e. Establish schedules and life cycle cost 
estimates for planning purposes for total 
project. 
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Full Scale Development applies to all engineering development 
and operational system development projects. It involves: 
1. Detail design 
2. Development 
3. Production of operations 
4. Logistic Support 
5. Test 
6. Development 
7. Production equipment 
Instances where validation is not mandatory, full scale 
development may follow the conceptual phase directly. 
Production and Deployment: System Engineering during the 
production and development phase is mainly concerned with elimination 
of deficiencies and with product improvement. 
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VII 
AIR FORCE SYSTEM ENGINEERING 
The Air Force System Engineering Management procedures are 
based on Air Force Systems Command Manual 375-5 dated 10 ~1arch 
1966. Air Force Regulation 800-3 dated 30 August 1973 and MIL-STD.-
499(USAF) dated 1 May 1974. 
The initiating document for Air Force System Acquisition is 
Air Force Regulation 800-2 dated 16 March 1972. This document 
delineates P~ogram Management responsibility and authority for 
system acquisition. In turn, Air Force Regulation 800-3 concerns 
itself with engineering for Defense Systems and states in part: 
"The Program Manager (PM) for a major system 
or program may delegate the authority for 
Engil1eering :Managen1ent ...... Each of the teclmical 
functions described must be part of the mainstream 
engineering effort. The essential force in the 
mainstream engineering effort is the systems 
engineering process which transforms the operational 
need into a sufficient and complete system. The 
Systems Engineering process produces the technical 
data necessary for the management and coordination 
of the technical program." 
The engineering management tasks of the program manager 1s to 
ensure that the technical functions in the program office are 
properly implemented and that the technical functions performed 
under contract are tailored, monitored and controlled to best meet 
the needs of the system or program. The technical functions 
supporting the program consist of: 
a. System Engineering 
b. . Design Engineering 
c. Specialty Engineering 
d. Test 
e. Production Engineering 
f. Logistic Engineering 
g. Civil Engineering 
h. Human Factors 
1. Con£ igura tion :Management 
J • Tech Data Control 
k. Technical Program Planning and Control 
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The engineering principles for defense system categorized by 
the Air Force are: 
1. Technical objectives 
2. Base lines 
3 . Technology 
4. Realistic System values 
5. Design simplicity 
6. Design completeness 
7. Engineering Decision studies 
8. Cost estimates 
9. Technical Task and Work Breakdown Structure 
10. Interface Design compatability 
11. Technical Performance assessment 
12. Engineering Effort Integration 
13. Engineering decision traceability 
14. Historical data 
15. Consistency and correlation of requirements 
16. Change studies 
17. Compatability with related activities 
18. Tailoring 
The basic controlling document for the Air Force applicable 
to Engineering Management is MIL-STD-499A which was approved 1 May 
1974. This Standard spells out the requirements for a System 
Engineering :Management Plan as the comprehensive document to be 
employed for fully describing how the engineering effort will be 
managed and conducted. The SEMP is broken down into three major 
categories: 
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1. Technical Program Planning and Control (TPPC) 
2. System Engineering Process 
3. Engineering Specialty Integration 
The major areas of concern under the category of TPPC as 
listed in MIL-STD-499A and listed here are not mandatory and are to 
be chosen so as to be consistent with the need of the program: 
1. Development of the Contract Work Breakdown Structure (WBS) 
2. Program Risk Analysis 
3. System Test Plarming 
4. Decision and Central Process 
5. Technical Perfonnance Measurements 
6 . Technical Reviews 
a. System Requirements Review 
b. System Design Review 
c. Preliminary Design Review 
d. Critical Design Review 
e. First Article Configuration Inspection 
f. Technical Approval Demonstration 
7. Sub-Contractor/Vendor Reviews 
8. Work Authorization 
9. Documentation Control 
The System Engineering Process consists of: 
1. Mission requirement Analysis 
2. Fl.lllctional Analysis 
3. Allocation 
4. Synthesis 
5. Logistic Engineering 
a. Logistic Support Analysis 
b. Maintenance Engineering Analysis 
c. Repair Level Analysis 
d. Logistic Support Mbdelling 
6. Life Cycle Cost Analysis 
7. Optimization 
a. Trade-Off Studies 
b. System/Cost Effectiv~ness An~lysis 
c. Effectiveness Analys1s Mbdel1ng 
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Research down through the Air Force's technical management 
chain failed to reveal a mention of Air Force Logistics Command 
System Engineer_il).g_Manual 375-5 dated 10 March 1966. This at one 
time established the requirements, policies and procedures for the 
System Project Office16 management of the Systems Engineering 
Effort. It was the System Engineering ~1anagement standard for all. 
future AFSC System Acquisition programs and projects. Indications 
are that this manual has been rescinded and is replaced by 
MITL-STD-499A(USAF) dated 17 July 1969 titled '~litary Standard, 
Engineering Management". In this paper the use of both doctunents 
was extensively made. It should however, be pointed out that as a 
result of the issuance of AFR 800-2 many of the terms employed in 
Series 375 are no longer applicable17 and the three previous 
phases of conceptual, definition and operational phase are replaced 
by conceptual, validation, full scale development and productionally. 
The major SEMP documents for basis of control and analysis 
according to AFSCM 375-5 are: 
a. Functional Flow Block Diagram (FFBD) 
b. Requirement Allocation Sheet (RAS) 
c. Trade Study Report (TSR) 
d. Time Line Sheets (TLS) 
e. Schematic Block Diagram 
f. Design Sheets (DS) 
g. Facility Interface Sheets (FIS) 
h. End Item Maintenance Sheet (~1anual ) 
i. End Item Maintenance Sheet (Automated) 
j. Maintenance Loading Sheet 
k. ~1GE Uti!ization Sheet (Maintenance Ground Equipment) 
1. Personnel Utilization Sheet 
m. Calibration Requirements Sunnnary 
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The initial step is the development of the FFBD and, as such, 
are functional drawings to be approved and released internally 
within a contractor's facility in the same manner as other 
engineering drawings. Functional diagrams are developed for the 
primary purpose of structuring system requirements into functional 
terms and the main emphasis is on accuracy and completeness rather 
than fonna t. 
Layout of the FFBD shall confonn to the basic rules as 
explained in attachment (1) of AFSCM 375-5 as pertaining to: 
a. Function Numbering 
b. Function Reference 
c. Function Block 
d. Flow Connections 
e. Flow Direction 
f. Sununing Gates 
g. Go-No Go Paths 
h. Numbering Procedures for changes to functional diagrams 
The purpose of the major SEMP documents are as follows: 
Functional Flow Block Diagram - Identify and sequence 
the system and system elemen~ function that.must be 
accomplished in order to ach1eve system/proJect 
objectives. 
Requirement Allocation Sheet (RAS) - Defines the 
requirements and constraints pertaining to each 
of the flow diagram functions and apportions these 
requirements to equipment, facilities, personnel, 
and p~qc~dural data. 
Trade Study Report - Documents the trade-offs and 
back-up rationale pertaining to the functional 
diagram and requirements developed on the RAS, 
Design Sheet, Schematic, Time line Sheets and other 
System Engineering documentation. 
Time Line Sheet - Presents system functions against 
a time base in their required sequence of 
accomplishment. 
Schematic Block Diagram - Schematically identifies 
and represents hardware computer programs and 
facility subsystem/end item/component functional 
interfaces and inter-relationships. 
Design Sheet - Identifies hardware and computer 
program, and facility end item performance design, 
test requirements, becomes Section 3 and 4 of 
Part I Detail Specification (Reference AFSCM-375-1) 
Facility Interface Sheet - Identifies functional 
and physical interfaces between equipment and 
facilities on an end item basis. 
End Item Maintenance Sheet (Manual) - Stumnarize 
maintenance requirements on a spec1fic end item, 
sub-assembly and component basis. 
Maintenance Sheets (Automated) - Sunnnarize 
maintenance requirements on a specific end 
item, sub-assembly and component basis. Provides 
data for configuration management, computer program 
and detail maintenance data elements. May be 
modified for manual use. 
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~~intenance Loading Sheet - Correlates maintenance 
functions and task (including frequency of occurrence, 
time for accomplishment, etc.) to personnel, MGE, 
and spares. 
MGE Utilization Sheet - Identifies MGE quantities 
by specific u~P location. 
Personnel Utilization Sheet - Identifies 
maintenance personnel effort by specific 
maintenance location. 
Calibrat1on Requirements Summary - Summarizes 
equipment calibration requirements at each 
echelon of calibration. 
Equipment Provisioning Figure A - Define MGE 





NAVY SYSTR-1 ENGINEERING 
The Navy's Engineering Management procedures are based on 
Department of the Navy, RDT&E ~~nagement Guide (NAVSO P-2457), 
System Engineering Management (MITL-STD-499) and Design Disclosure 
for Systems and Equipment GMIL-HDBK-226 NAVY). 
The initiating document for Navy System Acquisition is 
Secretary of the Navy Instruction 5000.1 dated 13 March 1972. This 
document sets policy for System Acquisition, whereas The Department 
of the Navy RDr&E 1~agement Guide establishes guidelines for 
Management of the System Acquisition process. As stated in the 
guide, Systems Engineering is the application of Scientific and 
Engineering efforts to: 
1. Transform an operational need into a description 
of system performance parameters and a system 
configuration through the use of an iterative 
process of definition, synthesis, analysis, design, 
test and evaluation. 
2. Integrate related technical parameters and assure 
compatibility of all physical, functional, and 
program interfaces in a manner which optimizes 
the total system definition and design. 
3. Integrate reliability, maintainability, standard-
ization, supportability, safety, human, and 
other such factors including technical data 
management into the total engineering effort. 
Responsibilities for effective systems engineering in development 
of Naval Material are specifically spelled out in the charters of 
the Commanders of the Systems Command. 
The document referenced as being applicable to System 
Engineering Management is MIL-STD-499. This standard spells 
out the requirements for a System Engineering Management Plan 
(SEMP) as the document to be employed for fully describing how 
the engineering effort will be managed and conducted. 
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Military Standard 499 1s the same standard being utilized 
by the Air Force, therefore, it is felt as being unnecessary to 
list the elements again of the SEMP since they are completely 
spelled out both in the Anny and the Air Force System Engineering 
sections of this report. However, the Navy, to support its System 
Engineering effort has Military Handbook 226(NAVY), titled "Design 
Disclosures for Systems and Equipment. 11 This manual fonns the 
basis for teclmical evaluation of equipment and systems. The 
disclosure i~ the basic contractor system description allowing for 
the Navy Program Managers and procurement agencies to effectively 
analyze, review and monitor the perfonnance, maintainability and 
reliability design of systems or equipment throughout the 
development life cycle. Design disclosures are generated through-
out the systems development life cycle and as the system matures, 
the design disclosures similarity grows in content and detail. The 
design disclosures are submitted for benefit of both the M[litary 
and the contractor. The disclosures have the added value that new 
contractor personnel quickly comprehend the system and the 
many design, support and staff funct]_ons may be performed using a 
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con~n source document. Many of the engineering documents currently 
generated (functional block diagrams, schematics, descriptive 
materials, etc.-) -may be replaced by the corresponding types of 
design disclosures. 
The types of disclosures are: 
a. Master Block Diagram Text 
b. ~1aster Design Outline 
c. Intermediate Block Diagram Text 
d. Intennediate Design Outline 
e. Detailed Block Diagram 
f. Detailed Block Diagram Text 
g. Power Distribution Diagrams 
h. Power Distribution Diagrams Texts 
1. Detailed Design Outline 
J· Blocked Schematics 
k. Blocked Schematic Texts 
The design disclosure concept uses four basic teChniques to 
present design infonnation: 
1. Blocked Schematics 
2. Detailed Block Diagrams 
3. Blocked Texts 
4. Design Outlines 
At each significant milestone and as designated by contractural 
agreement the contractor must supply a design data package. The 
assembled product completely and accurately defines the design at 
all levels. The design disclosure package, by itself or as part of 
the total design package, becomes a highly effective tool to be 
used by many interfacing teChnical groups. 
The major type of disclosures and their functions are out-
lined below: 
1. Master Block Diagram Text 
a. Defines the major functions 
b. Discloses the information flow between these 
several functions. 
c. Provides general theory of operation 
·descriptions for the functions. 
d. Defines the areas of hardware containment for 
the various functional entities of the system-
equipment. 
2. ~1aster Design Outline 
a. Summarizes the logical dependency structure 
of the entire system-equipment. 
b. Discloses the relationships between functional 
entities. 
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c. Provides detailed event and signal identifications 
for all system-equipment inputs and outputs. 
d. Consolidates a wide spectrum of performance, 
reliability, and maintainability data on a 
single fonnat. 
3. Intermediate Block Diagram Text 
a. Insure smooth and comprehensive transition 
between detailed block diagrams and Master 
Block Diagrams. 
b. Provide intermediate level test linking relating 
detailed block diagrams to Master Block Diagrams. 
c. Consolidate detailed performance, reliability, 
and maintainability data associated with the 
Detailed Block Diagrams into higher level data. 
4. Intermediate Design Outline , 
a. Insure smooth and comprehensive transition between 
the many detailed design outline parts and the 
Master Design Outline. 
b. Provide intermediate level dependency structure 
coverage linking the detailed design outline 
parts to the Master Design Outline. 
c. Consolidate detailed performance, reliability and 
maintainability data associated with the Detailed 
Design Outline parts into higher level data. 
5. Detailed Block Diagrams 
a. Depect the mechanication scheme of the system 
equipment. 
b. Basic building blocks are the functional 
element and composite levels of functional 
entities. 
c. May cover more than one function for simple 
equipment. 
d. Shall be provided for each function 
throughout a system. 
6. Detailed Block Diagram Texts 
a. One Blocked Diagram Text shall be provided 
for each detailed block diagram. 
7. Power Distribution Diagrams 
a. The number of Power Distribution Diagrams 
depend on system complexity and design. 
b. Shall be provided for each major hardware item. 
8. Power Distribution Diagram Texts 
a. One Blocked Diagram Text shall be provided for 
each Power Distribution Diagram. 
9. Detailed Design Outline 
a. One Detailed Design Outline shall be provided 
for each system. 
b. Shall be divided into parts, each part 
corresponding to a single function. 
c. Disclose complete perfonnance, maintainability 
and reliability characteristics. 
10. Blocked Schematics 
a. Shall be prov1ded for each lllli t. 
b. Shall contain any parts or connectors associated 
with the unit. 
11. Blocked Schematic Texts 
a. One Blocked Text Diagram is to be provided for 
each Blocked Schematic. 
The disclosures in order to have merit must be compatible 
witl1 Life Cycle of the system as such the life cycle is broken 










Concept Formulation Phase 
Contract Definition Phase 
Preliminary Design Phase 
Engineering Design Phase 
Detail Design Phase 
Test and Evaluation Phase 
Production Phase 
Installation Phase 
The Concept Phase is the initial program phase and begins · 
with General Operational Requirement (GOR) whiCh, in turn, leads 
to a Proposed Technical Approach (PTA) and terminates in a Technical 
Development Plan (TDP) . The purpose of the preliminary design 
pl1ase is to develop the first design plan. This plan describes 
the way the system outputs are to be mechanized. At this stage 
design is complete to the circuit element level and reliability 
and maintainability analyses are performed. The Engineering Phase 
is the period of intense development and design. It is during this 
phase that a developmental model is fabricated. Detailed Design 
1s complete down to the part level. 
The remaining phases are, in essence, self explanatory and 
need not be elaborated on here. The reader is directed to the 
Appendix of MIL-HDBK 226 for detailed explanation of the remaining 
phases. 
It must be pointed out that the use of MITL-~IDBK 226 is not 
mandatory. Its use as a contractural or as an integral part of 
teChnical management associated with Systems Engineering is left to 
the discretion of the implementing agency. In essence, NUL-STD 499 
accomplishes the same objective but does nut spell out the text 
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portions. The power of MITL-HDBK 226 lies in the texts portions. 
Basically the Functional Flow Block Diagram (FFBD) detailed in 
MIL-STD 499 accomplish the same purpose as the ~laster Block, 
Intermediate Block and Detailed Block Diagrams and the supporting 
documents of MIL-STD 499 are analogous to the blocked text of 
MIL-HDBK 226. 
As each phase of design is completed the Block Diagram 
becomes more intensive and contains complete accurate data usable 
as supporting documentation for the system. The text itself, can 
easily be applied as a maintenance handbook of instructions. Reasons 
for its ready useability is due, in part, to the stringent require-
ment of drafting standards and text format. 
The undesirability of MIL-HDBK 226 lies in the possibility 
of excessive contract costs. Systems Engineering if required as a 
contract item raises the initial cost in some instances considerably. 
The requirement of N.ITL-HDBK 226 could raise it considerably more. It 
is conceivable that since MIL-STD 499 is binding Navy Program 




As a result of the issuance of DODD 5000.1, the prime 
objective policy and concept of System Acquisition has been 
standardized as evidenced from the implementation paragraph18 . 
Implementation 
1. Each DoD Component will implement this Directive 
within 90 days and forward two (2) copies of each 
implementing document to the Secretary of Defense 
(SecDef). 
2. The number of implementing documents will be 
minimized and necessary procedural guidance 
consolidated to the greatest extent possible. 
Selected subjects to be covered by DoD Directives/ 
Instructions or joint Service/Agency documents in 
support of this Directive are listed in Enclosure 1. 
Each DoD Component will forward the joint Service/ 
Agency documents for which it is responsible to the 
SecDef for approval prior to issuance. 
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The Program Management Guidelines as established are in a 
state of flux. Existing guidelines, in fonn of regulations and/or 
manuals are in the process of being revised and/or completely 
rewritten. Existing regulations are becoming obsolete and entire 
new regulations being written in keeping with the guidelines 
established by the Department of Defense Directive (DODD) 5000.1 
dated July 13, 1971, Acquisition of :Major Defense Systems. 
Prior to the issuance of DODD 5000.1 the various services 
utilized concepts generated by internal demands or needs (custom to 
fit). 
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Air Force Series of 375- Manuals, Army Series of 11-16 Manuals 
and the Navy's decentralized Program Management Instruction Series 
5000. - . -
DODD 5000.1 issued specific guides to be incorporated into 
all services and to act as a standard. Thereby instituting a 
standardization concept into the ~ogram Management concept and its 
implementation, yet at the same ttme recognizing and allowing for 
flexibility in that not all Weapon Systems are alike and that not 
all standards are applicable to all acquisitions. 
This flexibility in face of standardization of guidelines is 
the major change in the concept imposed by then David Packard, 
Under Secretary of Defense and presently in effect and in the process 
of full implementation. The Air Force has rescinded its 375 series 
and issued a new set of 800 ser1es regulations and is in the 
process of revising the 375 ser1es guide manuals. The Army has 
completely revised its 11-16 series manuals and, in addition, has 
issued a comprehensive set of guide manuals applicable to major 
subdivisions of the Program ~trnagement System. 
The Navy, in turn, has revised the series 5000.1 and 
issued comprehensive guidelines to be followed by major 
acquisition commands. 
What the future holds for acquisition system management 
throughout the DOD components is evidenced in a draft prepared 
for Joint Logistic Commands coordination concerning standardizing 
of the acquisition system entitled Acquisition Management Systern5 
List. The draft is contained in Appendix ''B'' in its entirity 
including the recommended systems to be employed in the 
standardization. ---
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The documentation supporting DODD 5000.1 issued, or being 
issued, is in a state of flux at this time. It is extremely 
difficult to compile a bibliography of all applicable documents 
pertaining to Acquisition Management. Basic policies for system 
acquisitions are still being issued19 . Figure 1 and Appendix "A" 
in this researcher's opinion contain the latest applicable 
doClDilents for the major components of the Department of Defense as 
of April 10, 1975. 
Standardization of the Acquisition of Major Defense Systems 
could be profitable to both the procuring agency and also the 
prime contractor, from the view that monitoring systems will become 
more tmifonn. 
As indicated by Appendix "C" the most promising control 
systems should be implemented for system acquisition and program 
management use. From the prime contractor's viewpoint, this 
should prove to be very advantageous. In the past it was possible 
for a contractor to perfonn services for all the components of DOD 
and each service having its own monitor system, specific 
instructions. From the Government's point of view it should also 
have its advantages; reduced number of data processing systems, 
ease of cross communication between services, reduced acquisition 
costs due to lower ADP operating costs at contractor facilities. 
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A better product for the Government should be the end result 
of DODD 5000.1. Hopefully this will become a reality. The step 
by step approval and decision making points allow for better cross 
command communication and comprehensive review by the Defense System 
Acquisition Review Committee prior to go ahead approval of the 
Development Concept Paper will force DOD components to take a hard 
look at the equipment or systems that are expected to be developed 
or procured. Co11crete justification IIRlSt be available for high 
level decision points or the implementing Command may face the loss 
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LISTING OF PROPOSED AUTHORIZED ACQUISITION 
MANAGEMENT SYSTFMS 
71 
Joint AMC/NMC/AFSC/AFLC List of 
Authorized Acquisition Management Systems 
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1. PURPOSE: Promulgate an authorized list of acquisition manage-
ment systems for general application within the logistic commands. 
2. APPLICABILITY: This list applies to the logistic commands 
(AMC/NMC/AFLC/AFSC) involved in development/modification of 
management systems intended to be imposed on DOD contracts. The 
provisions of this list are applicable to DOD contracts in 
excess of $1,000,000 and encouraged for contracts under this 
threshold. 
3. DEFINITION: Management System - A formal, documented require-
ment, procedure, technique, or criterion for contractual 
application that specifies contractor performance in establishing 
requirements, plans, or objectives; utilization of resources; 
periodically measuring performance; comparing that performance 
against stated objectives and requirements; and taking appropriate 
action. A management system may encompass part or all of the 
above areas. 
(This definition excludes technical requirements, ASPR Clauses, 
and DIDs) 
4. OBJECTIVES: The objectives of the JLC Authorized Acquisition 
Management System List are: 
a. Provide an authorized List and prohibit use of unauthorized 
management systems. 
b. Promote standardization of management systems and curb 
proliferation. 
c. Provide a cont~ol for development and utilization of 
new/modified management systems. 
d. Foster development of improved management systems for 
general application throughout DOD. 
5. POLICY: 
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a. Each connnand will have a mechanism of its own to implement 
this approved List. 
b. Changes to this List will require the approval of each 
Connnand. 
c. The Connnands will restrict use of management systems to 
those contained on this List, but may modify and develop 
systems on a one-of-a-kind or exper~ental basis, as 
nec~ssary, to meet unique requirements and to UlSUre 
continued development of improved systems. 
d. New management systems proposed for inclusion on the JLC 
List shall be prepared in the fonnat and style of the 
Defense Standardization Manual, DOD 4120.3M. 
e. The authorized management systems shall be selected tailored 
to the extent necessary to .satisfy minimum government 
requirements. Tailoringdown is encouraged. 
DOD 
00!}.1 4145. 26-M - SAFETY MANUAL 
OOD 5220. 22-M - INDUSTRIAL SECURITI MANUAL FOR SAFEGUARDING 
CLASSIFIED INFORMATION 
DOD! 7000. 2 - PERFORMANCE MEASUREMENT FOR SELECTED ACQUISITION . 








MARKING- FOR SHIPMENT 
IDENTIFICATION FOR SHIPMENT 
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MAINTAINABILITY PROGRAM REQUIREMENTS (FOR SYSTEMS 
AND EQUIPMENTS) . 
CONFIGURATION CONI'ROL-ENGINEERING CHANGES, DEVIATIONS 
AND WAIVERS ' 
CONFIGURATION CONI'ROL-ENGINEERING CHANGES, DEVIATIONS, 
AND WAIVERS (SHORT FORM) 
MIL-SID-483 (USAF) MILITARY STANDARD CONFIGURATION MANAGfMENT 
PRACfiCES FOR SYSTFMS, EQUIPMENT, MJNITIONS, 













CONTRACTOR STANDARDIZATION PLANS AND MANAGEMENT 
RELIABILITY EVALUATION FROM DEMONSTRATION DATA 
REQUIREMENTS FOR RELIABILITY PROGRAM (FOR SYSTFMS & 
EQUIPMENT) 
PROCUREMENT METI-IOD CODING OF AERONAUTICAL 
REPLENISHMENT SPARE PARTS 
RELIABILITY ASSURANCE PROGRAM FOR ELECTRONIC PARTS 
SPECIFICATIONS 
WORK BREAKDOWN STRUCIURES FOR DEFENSE MATERIAL 
ITEMS (WBS) 
SYS'ffi\1 SAFETY PROGRAM FOR SYSTFMS AND ASSOCIATED 
SUBSYSTEMS AND EQUIPMENT, REQUIREMENTS FOR 
PROCUREMENT DATA PACKAGE 
CONTRACfOR PARTS CONI'ROL AND STANDARDIZATION PLAN 
PRODUCT r.T.F.ANLTNESS LEVELS AND C0NTAMTN~TTON CONTROL 
PROGRAM 
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MITL-STD-1304{AS) RELIABILITY REPORTS 
MIL-STD-1367 PACKAGING, HANDLING, STORAGE, AND TRANSPORTABILITY 
PROGRAM REQUIREMENTS (FOR SYSTEMS AND EQUIRffiNTS) 
MIL-STD-1369(EC) INTEGRATED LOGISTIC SUPPORT PROGRAM REQUIREMENTS 
MIL-STD-1375(NAVY) PROVISIONING, INITIAL SUPPORT, GENERAL 
REQUIREMENTS FOR 
MIL-STD-1390{NAVY) LEVEL OF REPAIR 
~fiL-STD-1456(MU) CONTRACTOR CONFIGURATION MANAGEMENT PLANS 
MIL-STD-1518 STORAGE, HANDLING, AND SERVICING OF AVIATION FUELS, 
LUBRICATING OILS AND HYDRAULIC FLUIDS AT 
CONTRACTOR FACILITIES 
MITL- STD-1521 (USAF) REVIEWS AND AUDITS 
MIL-STD-1528(USAF) PRODUCTION MANAGEMENT 
MIL-STD-1535(USAF) SUPPLIER QUALITY ASSURANCE PROGRAM REQUIREMENTS 
MIL-STD-1602{S) PROGRESS REPORTS FOR RESEARCH AND DEVELOPMENT 






WEIGHT AND BALANCE CONTROL SYSTEM FOR GUIDED MISSILES 
AND SPACE LAUNCH VEHICLES 
ELECfRO:MAGNETIC COMPATABILITY REQUIREMENTS, SYSTFMS 
INTERQIANGEABILITY AND REPLACIBILITY OF COMPONENT 
PARTS FOR AIRCRAFT AND MISSILES 
MIL-P-9024(USAF) PACKAGING, MATERIALS HANDLING, AND TRANSPORTABILITY 









QUALITY PROGRAM REQUIREMENTS 
PROVISIONING TECHNICAL OOCUMENfATION FOR REPAIR PARTS 
FOR ELECfRICAL AND MEQIANICAL EQUIPMENT (NAVAL 
SHIPBOARD USE) 
ELECfRONIC REPAIR PARTS REQUIREMENTS, PROCEDURES 
FOR PROVISIONING TECHNICAL DOCUMENTATION AND STOCK 
NUMBERING 
PROVISIONING TECHNICAL OOCUMENTATION REQUIREMENTS 
AND PROCEDURES 
RELIABILITY INDEX DETERMINATION FOR AVIONIC EQUIPMENT 
MODELS, GENERAL SPECIFICATION FOR 
MILESTONE/COST PLAN AND MILESTONE PLAN 
PERT/TIME AND PERT/COST MANAGEMENT INFORMATION 
SYSTEMS FOR PLANNING AND CONI'ROL 




DATA QUALITATIVE AND QUANTITATIVE PERSONNEL REQUIRE-
MENTS INFORMATION (~PRI) 
DESCRIPTIVE IDENTIFICATION DATA TO BE FURNISHED BY 
GOVERNMENT SUPPLIERS 








MASS PROPERTIES CONfROL REQUIREMENTS FOR MISSILES 
AND SPACE VEHICLES 
VALUE ENGINEERING PROGRAM REQUI~iENTS 
PRINTING PRODUCTION OF TECHNICAL MANUALS, GENERAL 
REQUIREMENTS FOR 
INSPECTION SYSTEM-REQUIREMENTS 
CALIBRATION SYSTEM REQUIREMENTS 
HUMAN ENGINEERING REQUIREMENTS FOR MILITARY SYSre.iS, 
EQUIPMENT AND FACILITIES 




INTERIM REPAIR PARTS SUPPORT, GENERAL SPECIFICATIONS 
FOR 















NAVMAT INST. 4200.33 
JOINf SERVICE 
COST/SCHEDULE CONTROL SYSTEMS 
CRITERIA JOINT IMPLEMENTATION 
GUIDE 
CONTRACfOR COST DATA REPORTING 
(CCDR) SYSTEM 
PROVISIONING REQUIRFMENTS FOR 
DSA PROCURED EQUIPMENT 


















INTEGRATED LOGISTICS SUPPORT (ILS) 
PROVISIONING REQUIREMENTS FOR TilE 
U. S. ARMY (PR-1) 
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TIIE ARMY MAINI'ENANCE MANAGEMENT SYSTEM 
(TAMMS) 
MAINI'ENANCE MANAGEMENT FIELD CCM4AND 
PROCEDURES 
FINANCIAL AIMINISTRATION-WEAPON/ 
SUPPORT SYSTEMS COST CATEGORIES AND 
ELEMENTS 
R&D, ARMY RESEARCH, DEVELOPMENT, TESf 
AND EVALUATION REPORT (RCS CSCRD-8(R3)) 
RESEARCH AND DEVELOPMENT - TEST AND 
EVALUATION DURING RESEARCH AND 
DEVELOPMENT OF MATERIAL 
R&D CRITERIA FOR AIR TRANSPORT AND 
AIRDROP OF MATERIAL 
AUDIO-VISUAL SERVICES - DA MOTION 
PICTURE/TELEVISION PROilJCTION 
REPAIRS AND UTILITIES (A SERIES OF 
OOCUMENfS USED IN FACILITIES 
ENGINEERING) 
PRESERVATION-PACKAGING, PACKING AND 
MARKING OF ITFMS OF SUPPLY 
R&D OF MATERIEL, RADIO FREQUENCY 
ALLOCATIONS AND ASSIGNMENTS FOR 
EQUIPMENT UNDER DEVELOPMENT, 










PRIORITIES AND ALLOCATIONS MANUAL 
R&D, IN-PROCESS REVIEWS 
R&D CONCEPT FORMULATION-PREREQUISITES 
TO INITIATING ENGINERING OR OPERATIONAL 
SYSTEMS DEVELOPMENT EFFORT 
INSTALLATIONS-GOVERNMENT-OWNED, 
CONTRACTOR-OPERATED PLANT FACILITIES 
lvfAINTENANCE AND REPAIR 
EQUIPMENT MANUALS COST DATA SHEET 
TRAINING - NEW OR IDDIFIED EQUIPMENT 
AND lvfATERIAL 
AMC QUALITY ASSURANCE SYSTEM 
DSSP 
AR-13A 
NAVfRADEVCEN BUL 02-100 
NAVMAT P-1851 










DEEP SUBMERGENCE SYSTEMS PROJECT -
GENERAL REQUIREMENTS FOR CONrRAcroR 
SfAIDS REPORTING 
PRODUCT SUPPORT PROGRAMS FOR AIRCRAFr 
POWER PLANTS, GENERAL GUIDELINES FOR 
REQUIREMENTS FOR PERT/TIME MANAGEMENT 
INFO~~TION SYSTEM FOR PLANNING AND 
CONTROL 
LINE OF BALANCE TECHNOLOGY (A GRAPHIC 
METHOD OF INDUSTRIAL PROGRAM\1ING) 
NAVAL AIR MAINrENANCE TRAINING EQUIP-
MENT PROGRAMS REQUIREMENTS FOR CON-
TRACfOR SUPPORT, DATA, .Ail\fiNISTRATION 
AND OOCUMENTATION. 
MILITARY AND CIVILIAN TRAINING REQUIRE-
MENTS FOR CONTRACTOR SUPPORTED TRAJNING 
ON NAVAL AIRCRAFT, WEAPON SYSTEMS OR 
CCM>ONENfS. 
INTEGRATED LOGISTIC SUPPORT PROGRAM 
REQUIREMENTS 
I 
INTEGRATED LOGISTIC SUPPORT PROGRAM 
REQUIREMENTS FOR AERONAUTICAL SYSTEMS 
AND EQUIPMENfS 
SUPPORT REQUIREMENTS PROGRESS AND 
STA1US REPORTING 
TECHNICAL DIRECTIVE DEVELOPMENf AND 
ACQUISITION OF INTEGRATED LOGISTIC 
SUPPORT FOR AERONAUTICAL WEAPON 
SYSTEM· CHANGES 
PERT/TIME AND PERT/COST MANAGEMENT 
INFORMATION SYSTEMS FOR PLANNING 
AND CONTROL 
WEAPON SYSTD1 PERSONNEL PLANNING DATA, 




PROJECT DEVELOPMENT MANUAL 
PROMPT (PROJECT REPORTING, ORGANIZAT 0 
AND MANAGEMENT PLANNING TECHNIQUES) 
AFSCJvi 173-2 
AFSCM 207-1 
AFL01/AFSCM 400- 4 
AIR FORCE 
COST INFORMATION SYSTEMS 
SYSTEM SECURITY ENGINEERING 




CONTRACTUAL REQUIREMENTS RELATIVE 
TO ADMINISTRATION AND PREPARATION 
OF PROVISIONING DOCUMENTATION 
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APPENDIX C 
OUTLINE OF MAJOR STEPS IN 
OOD PROGRAM MANAGEMENT 
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OUTLINE OF MAJOR STEPS IN OOD PROGRAM MANAGEMENT 
Conceptual Effort 
(a) DOD Component conducted 
(b) OOD Component determines need 
(c) OOD Component designate single individual for 
responsibility of Conceptual Effort 
(d) Determination of need for System Program 
(1) Plan for Program 
(2) Create Development Concept Paper (DCP) 
(e) DCP 
(1) Define Program Issues 
(2) Logistics Problem5 
(3) Program Objective 
(4) Program Plans 
(5) Performance Parameters 
(6) Areas of Major Risk 
(7) System Alternatives 
(8) Acquisition Strategy 
(f) DCP Preparation 
(1) Prepared by OOD C9mponent 
(2) Coordinated with 







(a) Determine program worth and readiness prior to commitment 
of full scale development. 
(b) Request Secretary of Defense decision to proceed 
(c) DSARC review for go ahead decision 
(d) Secretary of Defense final decision based on 
(1) Need for the selected system 
(2) System Alternatives 
(3) Special Logistics needs 
(4) Estimates of Development Costs 
(5) Potential benefits 
(6) Development risks have been identified and solutions 
are in hand 
(7) Realism of plan for full-scale development 
3. Production/Development 
(a) Sufficiently confident that engineering is complete 
(b) Committment of substantial resources is warranted 
(c) DOD component requests a Secretary of Defense go ahead 
decision 








Need for producing system 
Estimated acquisition costs 
Potential benefits in context with overall DOD 
strategy and fiscal guidance 
Practical engineering design is complete 
Previously identified technical uncertainties have 
been resolved 
(7) Realism of plan for the remainder of the program 
4. Program Considerations 
(a) System needs _ 
(1) Clearly stated in operational terrn5 
(2) Clearly stated appropriate limits 
(3) Shall be challenged throughout acquisition phase 
5. Cost Parameters established which consider 
(a) Cost of acquisition and ownership 
(b) Descrete cost elements 
(c) Design-to requirements 
89 
(d) Practical tradeoffs between system capability, cost, and 
schedule 
(e) Economics escalation 
6. Logistics Support 
(a) Premature introduction of detailed operational support 
consideration is to be avoided. 
(b) Early development will consider only truly necessary 
parameters 
(c) Principle design parameter, with scope and magnitude to 
be in keeping with program phase. 
7. Test and Evaluation 
(a) Shall commence as early as possible 
(b) Determine operational suitability 
(c) Results to be evaluated and presented to DSARC for 
production decision 
8 . Contract Type 
(a) Cost type contracts are preferred for substantial dev 1 -
ment effort 
(b) Letter type contracts shall be minimized 
(c) Reduced risk should lead to fixed price contracts 
(d) Charges shall_ be kept to a minimum 
9. Source Selection 
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(a) Take into account the contractor's capability to develop 
and deliver on timely and cost effective basis · 
(b) Solicitation and evaluation of proposals should be 
planned to minimize contractor expense 
(c) Proposals for cost-type or incentive contracts may be 
penalized during evaluation to degree that proposal 
cost is unrealistically low 
10. Management Information/Program Control 
(a) Information generated from data utilized by contractor 
operational personnel 
(b) Provided in summarized for successively higher level 
management 
(c) A single, realistic Work Breakdown Structure (WBS) shall 
be developed for each program to provide 
(1) Planning and assignment of responsibility 
(2) Control and reporting of progress 
(3) Establish data base for estimating the future 
cost of defense systems 
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FOOTNOTES 
1w. D. Putrnan,- The Evaluation of Air Force System Acquisition 
Management (Santa M:>nica: RAND, (August 1972)), p. 3. 
2
The background summary is freely adopted from several 
sources and is shown in W. D. Putman, The Evaluation of Air Force 
System Acquisition Management (Santa M:>nica: RAND, (August 1972)), 
p. 1 and U. S. Department of Defense, Logistics Management Institute, 
Introduction to Military Program Management, ~farch 1971), p. 4. 
3This Matrix was prepared by the Navy's Program Office, 
Washington, D.C. and revised by this writer. 
4This draft contains a Joint Logistics Command Systems list 
to be utilized ~y all Commands and is contained in Appendix B. 
5The tenns Program Manager, Systems Manager, Project Manager 
and in some instances Acquisition Manager are used interchangeably 
throughout military program docwnents. In some instances a Program 
Manager and a Systems Manager may be employed on a new Acquisition 
Program. 
6The communications channel is fairly standard for all 
Department of Defense components as dictated by U. S. Department 
of Defense, Department ·of Defense Directive 5000.1, Acquisition of 
Major Defense Systems, (13 July 19.71), p.l and illustrated in 
U. S. Department of The Air Force, Headquarters U. S. Air Force 
Acguisition Management, "Program Management", AF Regulation 800-2 
(1 ~rch l972), p. 6. 
7 The tenns, Program or Project is many instances are used 
interchangeably. However, in certain instances a project is a 
subset of a program. In this paper the two tenns are synonomous. 
8The condensed version was obtained from U. S. Department 
of The Air Force, Headquarters U. S. Air Force, Acquisition 
ManaTement, ''Program Management", AF Regulation 800-2, (16 March 
1972 ' p. 4. 
9u. S. Department of Defense, Logistics Management Institute, 
Introduction to Military Program Management, (March 1971), p. 54-59. 
10u. S. Department of The Army, Headquarters, U. S. Army . 
Material Command, Anny Programs, Project Management, Me Regulat1on 
11-16 Series, 3 Vol., (February 1966). 
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11 
U. S. Department of The Navy, Department of The Navy RlJI' & 
E Management Guide, NAVSO-P-2457, (1 July 1972), Rev. 7-72, 
p. iii-G-14. 
12 
U. S. Department of The Army, Headquarters , U. S. Army 
Material Connnand, .Army. Programs ·Project Management, .Me Regulation 
11-16, Vol. 1, (February 1966), p. 8. 
13capt. Frank Featherstone, "This Business of Program 
Management," Naval Institute Proceedings 98 (January 1972), p. 2~-
29. 
14 
U. S. Department of The Army, Headquarters Department of 
The Army, System Engineering Summary, 1M 38-760, (November 1973), 
p. 1. 
15u. S. Department of Defense, Military Standardization 
Handbook, Desi Disclosures for S stems and 
MITL-HDBK-226 NAVY , 17 June 1968 , p. 111-98. 
17u. S. Department of The Air Force, Headquarters, U. S. 
Air Force, Acquisition Management, "Program Management," 
AF Regulation 800-2, (16 March 1972), p. 3. 
18u. S. Department of Defense, Department of Defense 
Directive 5000.1, Acquisition of Major Defense Systems, 
(13 July 1971), p. 6. 
19u. s. Department of The Army, Headquarters, Department of 
The Army, Basic Policies for S stems Ac uisition b The 
Department o e Anny, AR 1000.1, 5 Nov er 197 , p. 1-8. 
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